High yield of cells committed to the photoreceptor-like cells from conjunctiva mesenchymal stem cells on nanofibrous scaffolds.
Transplantation of stem cells using biodegradable and biocompatible nanofibrous scaffolds is a promising therapeutic approach for treating inherited retinal degenerative diseases such as retinitis pigmentosa and age-related macular degeneration. In this study, conjunctiva mesenchymal stem cells (CJMSCs) were seeded onto poly-L-lactic acid (PLLA) nanofibrous scaffolds and were induced to differentiate toward photoreceptor cell lineages. Furthermore, the effects of orientation of scaffold on photoreceptor differentiation were examined. Scanning electron microscopy (SEM) imaging, quantitative real time RT-PCR (qPCR) and immunocytochemistry were used to analyze differentiated cells and their expression of photoreceptor-specific genes. Our observations demonstrated the differentiation of CJMSCs to photoreceptor cells on nanofibrous scaffolds and suggested their potential application in retinal regeneration. SEM imaging showed that CJMSCs were spindle shaped and well oriented on the aligned nanofiber scaffolds. The expression of rod photoreceptor-specific genes was significantly higher in CJMSCs differentiated on randomly-oriented nanofibers compared to those on aligned nanofibers. According to our results we may conclude that the nanofibrous PLLA scaffold reported herein could be used as a potential cell carrier for retinal tissue engineering and a combination of electrospun nanofiber scaffolds and MSC-derived conjunctiva stromal cells may have potential application in retinal regenerative therapy.